A novel exon 1 mutation (G10R) in the SOD1 gene in a patient with familial ALS.
Mutations in the superoxide dismutase-1 (SOD1) gene have been found in 12-23% of patients with a diagnosis of ALS. Although the mechanism by which mutant SOD1 causes neural death remains elusive, several lines of evidence suggest that ALS is a protein-folding disease. Here we report a novel missense mutation in exon 1 of the SOD1 gene in a 68-year-old female with familial ALS characterized by spinal onset with upper and lower motor neuron signs and early neuroimaging evidence of corticospinal tract involvement. Molecular analysis identified a heterozygous mutation in codon 10, with substitution of a highly conserved glycine with arginine (G10R). Modelling of the mutant SOD1 showed a strong destabilization of the protein secondary structure that could influence the strength of the dimer interface. This property can result in a failure of the protein to fold and generation of toxic intracellular aggregates, suggesting a pathogenic role for the mutation.